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(54) Board-to-board and unit-to-unit optical interconnection system 



(57) The optical beam emitted from tiie transmitter 
an'ay(20-3) is input into the polarization beam splitter 
(20-9), and then turned by a right angle to input the 
opening portion(20-1) of the neighboring board. Then, 
polarization of the optical beam Is controlled by the po- 
larization control an-ay device(20-8) provided on the 
opening portion(20-1) to thereby rotate a plane of polar- 
ization by 90* , then the optical beam is turned by the 
polarization beam sptiner(20-9) by a right angle to input 
into the first light deflection control an-ay device(20-l0) 
which then controls the propagation direction of the op- 
tical beam to input into the desired pholodeteclor. On 
the other hand, the optical beam whose plane of polar- 
ization is not rotated by the polarization control array de- 
vice(20-8) by 90" passes through the polarization beam 
splitter(20-9) along the propagation direction to input In- 
to the opening portion(20-1) of the neighboring board, 
and is then controlled similarly. The optical beam array 
emitted from the transmitter array with the lens array 
which is attached to the lower end portion of the board 
(2-1) is received by the light deflection control array de- 
vice(7-4), then the propagation direction of the optical 
beam array is variably controlled every optical beam to 
be input Into the mirror(7-5) with a gradient, and then 
the optical beam array(7-6) reflected by the mirror(7-5) 
is received by the photodetector with the lens array. 



Therefore, the optical beams from the desired boards 
can be connected to the photodetector mounted on an- 
other desired board. Similarly, the board-to-board free- 
space optical interconnection system between the 
boards in a certain unit and a different unit arbitrarily can 
be provided by introducing the light deflection control 
array device. 

FIG.20 




207 JOS jg't 301 :i>.i 301 aj.7 



Pnntad by Jouve. 7S001 PARIS (FR) 



BNSOCCID; <EP 08nB62A3.l.> 



EP0 811 862 A3 




European Patent 
: CWIce 



EUROPEAN SEARCH REPORT 



Application Humbwr'.f^^ 



EP 97 IG 8914^!; 



DOCUMENTS CONSIDERED TO BE RELEVANT 



i Caiegory 



Citation of document wftti indication, where appropriate. 

1- L^:-_ ' ■ - ^ of reisvant passages 



KIH R C ET AL: "AN OPTICAL HOLOGRAPHIC 
BACKPLANE INTERCONNECT SYSTEM" 
JOURMAL OF LIGHTWAVE TECHNOLOGY »US. IEEE. 
NEW YORK, 

vol. 9, no. 12. ^ 

1 December 1991 (1991-12-01). pages^,,,. 
165G-1656. XPGO0275:432' ' c " 
ISSN: 0733-8724 

* abstract * 

* page 1650, left-hand column, line 26 - . 
page 1651, left-hand column, line 6; 
figure 1 * 

■,.,_.*> 

KOSTUK R K ET AL: "DISTRIBUTED OPTICAL 
DATA BUS FOR BOARD-LEVEL INTERCONNECTS" 
APPLIED OPTICS,OPTICAL SOCIETY OF 
AMERICA.WASHINGTON.US, 
vol . 32, no. 26 » 

10 September 1993 (1993-09-16) , pages 
5010-5021, XP0003934O1 
ISSN: 0003-6935 

* abstract; figure 2 * 

* page 5013; left-hand column, line 55 - 
right-hand colimn, line 27; figures .4A,4B 



GRUHLER U ET AL: "OPTISCHE 

VERBINDUN6STECHNIK FUR VERM ITT LUNGS K NOTE N' 

NACHR I CHTENTECHN I K ELEKTRON I K . DE . VEB 

VERLAG TECHNIK. BERLIN, 

vol. 44. no. 4. 1 July 1994 (1994-07-01), 

pages 52-55. XPO0e494316 

ISSN: 0323-4557 ^ 

* page 53, left-hand column, line 34-50; 

figure 4 * 

-/-- 



Relevant 
to daim 



1,18.19. 

2f.:25. 



77.78, 
80,81. 
83-85. 
87,89-91 

1-3. isj 

19.24. 

25,32.33( 



CLASSinCATION OF THE 
APPUCAHON '{lm.CI.6) i . 



G02B6/43 



TECHNICAL RELDS 
SEARCHED (inl.CI.e) 



GG2B 



1.24,25 



The present search report has been drawn up (or all claims 
'"HaaToTwafS 

MUNICH 



Oate of oonqjletton gf ihs search 

. 24 October 2001 



Beaven. G 



CATEGORY Of CITED DOCUMENTS 

X : oariaivfy relavani it taKsn alone 

Y : partlcUarty retevam U comtrfned wllti another 

doeunwm ot the s**me ciileocfy 
A : technological backo'ound 
0 '■ norMwrilten disctosure 
P : iniBrtTwdlate document 



T-; theory oi principle undSTtying invention 
E : earlier pswm document, but pubSshed on. or 

atter the lilino date 
D : document cHad Irt tfie applicaiion 
L : documeni drod lor other reasons 

& : fnember ol the same patent taTiay, coinesponding 
documoni 



2 



BNSDCDCIO: <EP 081 iee2A3J_> 



EP0 811 862 A3 



Europaan Patent 



EUROPEAN SEARCH REPORT^ 



AppCcadon Numbof 

EP 97 10 8914 



DOCUMENTS CONSIDERED TO.BE RELEVANT 



_ , I - Citation ol ctocumiant wilh'indicaiiori, where appropriate; • 
. c^ategoryj...: ^„„. - --Qi fetevani passages - - ■ . 



i t 



DE 44 34 358 C (SIEMENS ^AG) ^ ■ ' 
28 March 1996 (1996-03-28) . . 
* abstract; figure 2 * 



T05HIKAZU SAKANO ET AL: 
"THREE-DIMENSIONAL BOARD-TO-BOARO- ^ • 
FREE-SPACE OPTICAL INTERCONNECTS AND THEIR 
APPLICATION TO THE PROTOTYPE 
MULTIPROCESSOR SYSTEM: - COSINE- 1 1 T. 
APPLIED OPTICS, OPTICAL SOCIETY OF . 

america.washington; US',; - . 

vol . 34, no. 11, 

IG April 1995 (1995-04-10), pages 
1815-1822, XPOOO497507 
ISSN: 0303-6935 • ^ " . 

* abstract * : ' 

* page 1821, right-hand column, line 
14-46; figures 1,15-17 

* page 1822, left-hand 



column, line 1-25 



FEITELSON D G ET AL: "A THREE-DIMENSIONAL 
OPTICAL INTERCONNECTION NETWORK WITH 
DISTRIBUTED CONTROL" 

INTERNATIONAL JOURNAL OF OPTOELECTRONICS 
i (INCL. OPTICAL COMPUTING & PROCESSING), 

TAYLOR & FRANCIS, LONDON, GB, 

vol. 10, no. 3. 1 May 1995 (1995-05-01), 
= pages 163-177, XP00O587861 . , . 
i ISSN: 0952-5432 

* abstract; figures 1-7 * 

* page 165, left-hand column, line 12 - 
page 167. right-hand column, line IG * 

• -/" 




Si 



a. 

e 

o 

& 



The present search report has tjeen drawn up (or all claims 



Pac»o>3avcft 




.CXUe ot comcistnn o* tno seven 


MUNICH 




24 October 20G1 



Beaven, G 



CATEGORY OF CITED DOCUMENTS ' 

X : partruUriy r(tl«ivanl t> fak*n aone 

Y ; paniajiar^ retevam if comomM iwtih ar^er 

documant ol the i&m« cat&gov 
A : tacrnotootca] background 
O : non-whn«n doctosure 
P : tntamwdiaTe document 



T : theory or orinciple imdertylng the Invention 
E : earSer patent document, but pubished or. or 

after tt>e filing date 
0 : docunent died In the appticatian 
L : documeni dted for other reasons 



A : inefnbar of tt« same patani famity, corresponding 
document 



3 



3NSOOCID: <EP 0en8e2A3 I > 



EP0 811 862 A3 



European Patent 
Oflfce 



EUROPEAN SEARCH REPORT 



AppUcatlon Number 

EP 97 10 ,8914 



DQCUMENTSj ONSIPEREP TOjE RELEVANT, 



I- 

8 



I recitation of doaimem with irxiication, where aporopriate.- . - • • 
Categoryj. _.' r I':.-. : .. l of relevant passages. , : ~_ 

KATSUHIKD HIRABAYASHI ET AL: "FREE-SPACE 

OPTICAL INTERCONMECTlONSvWITH 

LIQUID-CRYSTAL MICROPRISM ARRAYS^ . t , 
APPLIED OPTICS, OPTICAL SOCIETY OF 
AMERICA. WASHINGTON, US, MQQc;*nt; Vnl " 

vol. 34, no. 14. 10 May 1995 (1995-05-10). 
pages 2571-258G., XP0eG5L1456i ^-p 
ISSN: 0003-6935 

* abstract; figures 3,14 ^ 

* page 2573, left-hand column, line 10 -■ 
right-hand column, line 52 * . ^ 

US 5 170 269 A (LIN T5EN-HWANG ET AL) 
8 December 1992 (1992-12-08) - , 



* abstract; figures 2,3 * 

* column 3, line 17-55 

COLLINS 0 R ET AL: "DEFORMABLE MIRROR 
DEVICE SPATIAL LIGHT MODULATORS AND THEIR 
APPLICABILITY TO OPTICAL NEURAL NETWORKS- 
APPLIED OPTICS. OPTICAL SOCIETY OF 
AMERICA. WASHINGTON, US. 
vol . 28, no. 22, 

15 November 1989 (1989-11-15), pages 
4900-4907 , XPO0O071472 
ISSN: 0003-6935 

* abstract; figures 4,9.16.17 

* page 4901, left-hand column, line Z4 - 
right-hand column, line 15 * 

-/-- 



Relevant 
to claim 



(XASStRCATION OF THE 



The present search report has oeen drawn up tor all clams^ 



34,36. 

43-48^V' 
70,72.-y- 
77.80.'- 
81,-89/ 



MUNICH 



34,36. 
52-54i 
59-61. 
77.85 



34,36, 
52-54, 
59-61, ^ 
77,83,8^ 



TECHNICAL FIELDS 
SEARCHED. (tni.CI.6] 



D&I8 ci cotrplBton ol the laarcn 

24 October 2001 



Examin** 



i 



Beaven, G 



CATtGORY OF aiEO DOCUMENTS 

X : particufcirty relevant K taken atone 

Y : partteirtarty fBtetfam tt comWned wrth another 

docun»ent ol^the same category 
A : technobgical backoround 
O : ^^or^wr^tBr> dJsdosure 
P : tntarnnedlate docjmani 



T : tjioory or prindple undertylrH) the invention 
£ : earttef patent docurnent, but pubftshed on, or 

after the rmng date 
0 ; document ctod In the application 
L : document cited tor ottier reasons 

& VM'mbe'i"oi ttie^ a^ pawrit tamiiy. corresponding 
document 



EP0 811 d62 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUcatton Number 

EP 97 10 8914 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Gate 



'I .Citation o/ documenl with iirrfcation, where appropriate; 



^gogj • .of.relovant 



passages 



Reteyant 
to ddlm 



CtJ^SSIFICATIW OF THE 
APPLICATIOtt (faiLCl^ 



MORRISON R L ET AL: "BEAM ARRAY ' ' 
GENERATION AND HOLOGRAPHIC 
INTERCONNECTIOHSIN A FREE- SPACE OPTICAL 
SWITCHING NETWORK" • ■ ' : ^ • , . ' . 

APPLIED OPTICS/ OPTICAL SOCIETY OF 
AMERICA. WASHINGTON. US, j : : -i- . ; . . : 
vol. 32. no. 14.:10 May 1993 (1993-05-19), 
pages 2512-2518, XP90936724a 
ISSN: 0803-6935 

* abstract; figures 1.5,6 * 

* page 2515, right-hand column, line 1-11 



GB 2 253 317 A (PLE5SEY TELECOMM) 
2 September 1992 (1992-G9-G2) 



* abstract; figure 1 * 

* page 5, line 15-35 * •' 

MASAYASU YAMAGUCHl ET AL: "FREE-SPACE 

PHOTONIC SWITCHES" 

NTT REVIEW, TELECOTWUN I CATIONS 

ASSOCIATION, TOKYO, JP, 

vol. 5, no. 1, 1993, pages 62-69, 

XPO0O33857B 

* abstract; figures 1-3,5,6 * 



The present search report has been drawn up for all claims 



34,36. 
55-57 



77,78, 
83.81, 
83-85. 
87,89-91 



34,55, 
77,84 



; . f 



TECHNICAL RELDS 
SEAHCKED (lnt.CI.6) 



Place of s«3f tf) 

MUNICH 



Ottis of eotno'eban erf ths «vch 

^ . 24. October 2001 



Beaven, G 



CATEGORY OF CrTED (XJCUMEhfTS • 

X : partictdarty retsvam if laksn slone 

Y : paniculaity relBvam if combined with arwther 

daeum«m ot tho same category 
A : technoiooica) background 
O : non>wrtttendlsdosura 
P : tntetmadiaie documertt 



.T : theory Of principto undeilyine the inw^lion 
B : earlier p^nt document, but puHshad on. or 

after the fibigdate 
0 : docucnent dtsd in tr>e appbcation 
L : doeumont cteed tor otfwr raasons 



& : rremter ol Ihs utne patent fsmSy, coirvKponding 
document 



NSOOCIO:<EP 0B11BB2A3 1 > 



5 



EP0 811 862 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Afipllcatlan Number 

EP 97 10 8914 



pf^P^fMFjmrc rnM^ TO BE RELEVANT^ 



Category 



S 
3 

I 

2 



"ot^tion of (tocument wilh indication, where appropriate, 
' of relevant passages 



YAMAGUCHI W ET AL: "HIGH-DENSITY DIGITAL 
F^E-SPACE PHOTONIC-SWITCHING FABRICS 
SsiNG^CnK REFLECTION-SWITCH 
(EARS) ARRAYS AND MICROBEAM OPTICAL 

{^^rSSrS^S^ TOPICS IN QUANTUM 

pages 47-54, XPeOG632595 , . : 
ISSN: 1077-260X " . o * 
* abstract; figures 1.4»9 

HIROFUMI YAMAZAKI ET Al: >^^f^,^ 
FREE-SPACE OPTICAL SWITCHING USING^ 
REAL-TIME BINARY PHASE-ONLY HOLOGRAMS 
GENERATED BY A LIQUID-CRYSTAL DISPUY" 
SpTICS LETTERS, OPTICAL SOCIETY OF 
AMERICA, WASHINGTON, US, 

l5^Sept4n£er 1991 (1991-09-15). pages 
1415-1417. XPO00226948 
ISSN: 0146-9592 
' * abstract; figure 1 * 



Relevant 
to claim 



34,77. 
90,91 



34.'. 

55-57, 

77,84 



ClASSIFlCA-nON OP THE 
APPUCA-nOH <lnl.a.6) 



TECHNICAL FIELDS 
SEARCHEa {lnt.CI.6) 



The present search report has be en drawn up 1or all claims 

Data ol oompeitior oi Vt tear* 



PUoa el wvcr- 

MUNICH 



24 October 2001 



Examnvr 

Beaven, G 



CATEGORY OF CITED DOCUME NTS 

X oafiiculaf^fstowant (Itakanaion* 

Y ■ paliculariy f9^Am a combined witti arotticr 

document o» the same cateoory 
A : tochnolot^ bachoreund 
O : norvwritton dtoc»03uie 
P : iniefTTwJiate document 



T • tt»8ory or prinople ondef*yi'>3 ^ inwentior 
E ; eariior patent documem. bu^ published on. or 

after th« fiSnfl daU* 
0 ■ document cited in the Bppttcefion 
L : docurTflnt ciied for other reasoni 



i": 'iwflbe'r'of ffio earre patent (amiy. corresponding 
document 



6 



EP0 811 862 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATEKT APPLICATION NO. EP 97 16 8914 



This annex lisis the patent family merrbera relating to the patent documentt cited in the above-mentioned Euro(»an search report. 
The mttmt»re are as contained In the European Patera Office EDP file on ■ •.. 

The European Patent Office is in no way liable tor' these particulars wnich are merel>' given tor the purpose of information:'* * 















— .- V . 


■ .^^ 24-10-2001 










PubRcaiion 




Patent family , 


Publtcatiori *- . : 




cited in search report 






date . . . , 




' meiTber(s)' ' ' -* L 


• X .date..-.. ■ 


; DE 


4434358 


c 


28- 


03-1996 


DE ^ 


4434358TC1> • V 


-28-03-i99'6 












BR 


9509207 A 


.14-10-1997- • 












' CA- ■ 


22Q0865rAl . . 


' 04-04- 19'96" . ' 




t 








WO'* 


:^ '9610302 Al : , * 


'04-04-: 199(6 












•EP " 


:0783807 'Al 


i'6-07-1997" 












JP 


9511885 T : ; 


,25-11-1997; . 


us 


517G269 


A 


08-12-1992 


MONE 


i . .i-'i 




GB 


2253317 


A 


02- 


■09-1992 


AU 


8787491 A 


21-05-1992 










' ■■ i 


CA 


2655301 Al 


15-05-1992 












CN - 


1063172 A 


29-07-1992, 












Ep:i 


0486208 A2 


20-05-1992 












FI ■ 


•915357 A 


15-05-1992' 












IE 


913878 Al 


20-05-1992 












JP 


4286191 A 


12-10-1992 












PT 


' 99510 A 


31-12-1993 












US 


5182789 A 


26-01-1993 


i 



! 



i 

i 



i 



For more de-.aits about iWs armex ; see OffciaUournal of the European Patent Office, No. 12/82 



7 

BNSDCCID; <EP 08U862A3 I > 



t 




This Page Blank (uspto) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 



Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



1 



This Page Blank (usptoj 



